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The Achilles heel of composite arterial grafting:
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Nicholas P. Curzen, PhD, MRCP,a Manchester, United Kingdom
Off-pump bypass grafting (OPCAB) for coronary arterydisease is recognized as a safe alternative to conven-tional surgery, with comparable graft patency rates.1“Composite” arterial conduits are increasingly being
used to allow complete arterial revascularization. These usually
comprise the left internal thoracic artery (LITA) to the left anterior
descending coronary artery (LAD) territory, with the right internal
thoracic (RITA), radial artery, or gastroepiploic artery fashioned as
a T or Y graft to the other coronaries. Although there are data to
suggest good composite patency at 1 year, this is exclusively in the
context of conventional cardiopulmonary bypass.2 Patency data for
OPCAB composite grafts are sparse.3
We present 3 cases in which early loss of the distal limb of a
composite graft to the posterior descending artery (PDA) caused
recurrent symptoms after initially successful OPCAB. This was
successfully treated with percutaneous intervention to the native
right coronary artery (RCA) in 2 cases.
Clinical Summaries
CASE 1. A 47-year-old Asian man was seen with angina and a
positive exercise tolerance test result. Coronary angiography re-
vealed 3-vessel disease with preserved left ventricular function.
The RCA had a severe stenosis proximal to the bifurcation, and the
left ventricular branch of the RCA was occluded proximally (Fig-
ure 1, B and C). The patient underwent off-pump total arterial
revascularization (5 vessels). A composite graft was fashioned
with the LITA anastomosed to the LAD and diagonal branch
sequentially, and the RITA anastomosed end to side to the LITA
and then sequentially to the intermediate, left ventricular, and PDA
branches of the RCA.
After an uncomplicated recovery, the patient was seen 12
weeks later with angina and new electrocardiographic changes.
Repeated angiography showed patency of all graft elements except
the final limb to the PDA, which had residual antegrade flow
(Figure 1, A and B). Through a 6F Judkins Right guiding catheter
the lesion was crossed with a 0.014-inch floppy wire and pre-
dilated with a 3.0  20-mm monorail balloon. A 4.0  18-mm
Multi-link Tetra stent (Guidant Ltd, Hanks, United Kingdom) was
deployed to high pressure across the bifurcation (Figure 1, C).
CASE 2. A 53-year-old man with a previous inferior myocardial
infarction was seen with limiting angina. Angiography revealed
significant 3-vessel coronary disease with moderate left ventricular
function. The RCA was a large-caliber vessel with a significant
(60%) stenosis proximally but brisk antegrade flow. The patient
underwent 3-vessel OPCAB with a composite graft comprising the
LITA to the LAD and the RITA sequentially to the obtuse mar-
ginal branch of the circumflex coronary artery (OM) and the PDA.
After 3 months, the patient’s angina returned. Repeated cath-
eterization showed patency of the LAD and OM limbs but occlu-
sion of the distal graft to the PDA, which had retained antegrade
flow. With an AR2 6F guide catheter the lesion was crossed with
a 0.014-inch extra support wire and stented directly using a 4.0 
13-mm BX Velocity stent (Cordis Corp, Miami, Fla).
CASE 3. A 46-year-old woman with diabetes was seen with
angina and a positive exercise tolerance test result. Cardiac cath-
eterization confirmed 3-vessel disease with good left ventricular
function. Her RCA was diffusely diseased, with TIMI III flow. She
underwent 3-vessel OPCAB with a composite LITA to the LAD,
and the RITA sequentially to the second OM and the PDA.
Angina returned after 3 months. Angiography showed a widely
patent graft of the LITA and RITA to the OM, but the distal PDA
limb was occluded. Currently this patient is being treated medi-
cally, but percutaneous intervention remains an option.
Discussion
We present here 3 cases of composite arterial coronary grafts
performed with the OPCAB technique, all with the distal limb
occluding early. In all cases this limb was anastomosed to a distal
native RCA, which itself retained brisk antegrade flow. In the case
of saphenous vein grafts, early occlusion usually results from
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thrombosis. Thereafter atherosclerosis predominates, with a back-
ground of neointimal proliferation. As many as 12% of vein grafts
occlude before discharge, and by 1 year 15% to 30% have occlud-
ed.4 Arterial grafts behave differently; the cause of LITA occlusion
or attenuation has been attributed to flow competition from the
native coronary.5,6 In contrast, vein graft patency appears to cor-
relate in a negative manner with the severity of the stenosis in the
native artery.7
The OPCAB technique has generated some concern regarding
the anastomosis of the LITA to the LAD, but advances in local
myocardial stabilization techniques have improved angiographic
graft patency rates.8 Off-pump arterial grafts to the circumflex and
right coronaries have been noted to have lower early patency
rates,1 but serial loss of the distal limb of composite arterial grafts
has not previously been reported.
In the first 2 cases, there was a significant stenosis proximal to
the distal graft insertion, but flow in the native vessel remained
brisk. Furthermore, the RITA graft caliber at this point was con-
siderably less than that of the native vessel (2 mm vs 4 mm). We
speculate that flow in the composite graft at this site was consid-
erably less than in the native vessel. It is interesting that in the first
case the graft to the left ventricular branch of the RCA remained
patent. This branch was occluded proximally before the operation,
so the graft had no flow competition from the native RCA.
The RCA lesion was well suited to angioplasty in the first 2
cases. An alternative revascularization strategy would therefore
Figure 1. (A) Right anterior oblique projection of composite graft to LAD and diagonal, intermediate, and left
ventricular branches of RCA. (B) Left anterior oblique projection of native RCA showing large ungrafted PDA. Note
that left ventricular branch of RCA is occluded after bifurcation but has patent graft (above). (C) Left anterior
oblique projection of native RCA after percutaneous intervention.
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have been to perform OPCAB with a simple arterial composite
graft combined with elective percutaneous intervention for the
RCA. Integrated coronary revascularization with combined elec-
tive percutaneous intervention and minimally invasive direct cor-
onary artery bypass (MIDCAB) has increasingly been reported,
with encouraging results.9-11 The optimal approach remains a
matter of contention, however, because it is unclear which step
(percutaneous intervention or coronary artery bypass grafting)
should be performed first. Some centers are performing same-day
revascularization, and even single-procedure integrated coronary
revascularization, with coronary artery bypass grafting taking
place in the catheter laboratory. Randomized trials are needed to
assess the benefits of these various approaches.
Conclusion
These cases highlight a potential limitation of composite arterial
grafts that include a distal limb to an RCA with antegrade flow.
The most distal limb is particularly susceptible to attenuation as a
result of competitive flow in the native RCA. Such patients may be
candidates for alternative grafting techniques to the RCA or for the
combination of percutaneous intervention to the RCA with grafts
to the left coronary vessels.
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